In situ upregulation of IL-10 reflects the activity of human glomerulonephritides.
A reciprocal regulation between the expression of tumor necrosis factor (TNF)-alpha and interleukin (IL)-10, demonstrated in monocytes and mesangial cells, provides a rationale for new therapeutic approaches in glomerulonephritis (GN). Administration of IL-10 to mice with antibody-mediated GN attenuated the severity of glomerular lesions. Recently, however, it has been shown that the genetically determined predominance of Th1 or Th2 cytokines results in different glomerular responses to the same planted antigen, but in an equally severe impairment of renal function. We looked for the expression of IL-10 and TNF-alpha in 111 renal biopsy specimens with proliferative and nonproliferative forms of GN and in 10 control kidneys, by means of immunocytochemistry, in situ hybridization, or reverse-transcriptase polymerase chain reaction (RT-PCR). Six patients had acute endocapillary GN (AGN), 10 patients had pauci-immune GN due to microscopic polyangiitis (MP), 48 patients had immunoglobulin-A (IgA)-GN, 18 patients had idiopathic membranous GN (IMGN), 12 patients had minimal change disease (MCD), and 13 patients had focal segmental glomerulosclerosis (FSGS) and four other forms of GN. Antibodies against monocytes (CD14) and macrophages (CD68) were applied to attribute the expression of TNF-alpha and IL-10 to resident renal or infiltrating cells. We show that mRNAs for TNF-alpha and IL-10 are detected by RT-PCR and in situ hybridization in the normal kidney. A constitutive expression of TNF-alpha protein is observed in mesangial cells, smooth muscle cells in renal arteries, and in the interstitium. A trace immunoreactivity for IL-10 is restricted to arterial smooth muscle cells, distal tubular epithelial cells, and some interstitial cells. Upregulation of both cytokines is found in glomerular diseases. The expression of TNF-alpha increases in mesangial areas in MCD, IMGN stages I/II, and IgA-GN with minor glomerular abnormalities, that is, under conditions with a generally well-preserved glomerular structure. Conversely, marked glomerular proliferation in IgA-GN and, particularly, acute vascular lesions in MP, are accompanied by a significant upregulation of IL-10 (at the mRNA and protein level). Patients with nephrotic-range proteinuria show a significant increase in tubulointerstitial expression of IL-10, whereas the immunoreactivity for TNF-alpha reflects the extent of interstitial fibrosis. Thus, our results confirm previous suggestions that proinflammatory and antiinflammatory cytokines are produced in situ by resident renal cells and contribute to the natural course of human GN.